On  Communications 


It's  too  early  to  make  a  long-term  commitment 
to  baseband  or  broadband. 

We  don’t  want  to  get  involved  with  more  layers 
of  protocol  and  more  incompatibilities. 

Fiber  optic  cable  and  coax  is  expensive  and 
messy  to  install. 

We  re  not  ready  to  put  in  a  whole  network  now. 
We  already  own  a  good  deal  of  datacomm  gear. 

Division/Group  DP  Managers  want  control  of 
their  own  local  datacomm. 

We  need  Gateways: 

•  To  the  switched  phone  network 

•  To  Packet  Data  Networks 


Install  a  piece  at  a  time  as  you're  ready 
Good.  Connect  it  to  the  new  network 
Give  it  to  them. 


•  Use  dial-in  and  dial-out.  No  big  deal. 

•  Opt  for  X.25  compatibility. 


•  To  other  local  networks. 

WE  NEED  IT  FAST' 

We  don’t  want  to  spend  an  arm  and  a  leg. 


•  Good  thought.  Use  networks  that  are  easy 
to  interconnect. 

Put  in  MICOM's  INSTANET  M-the  instant  local 
network. 

That's  the  best  part!  Call  or  send  today  for 
literature  and  a  price  list. 


Microcomputers  for  DataCommunications 

i  ““ 


'  commumications/inc. 


AT&T 


The  Myths  Behind 


It  was  love  at  first  sight  when  Charlie  met  IRMA,  the  Decision 
Support  Interface?  She’s  the  first  coaxial  cable  link  between  IBM 
Personal  Computers  and  IBM  3270  networks— the  easiest,  most  eco- 
1"  nomical  way  there  is  to  get  small  computers  into  big  business. 


Bouquets 
for  IRMA. 


Since  TAC  introduced  IRMA  in  November,  1982,  she’s  helped  PC  users 
access,  store  and  evaluate  mainframe  data  in  thousands  of  installations  world¬ 
wide.  Read  below  what  IRMA’s  admirers  have  to  say  about  her.  And  for  more 
information,  write  TAC,  120  W.  Wieuca  Road,  NE,  Atlanta,  Georgia  30042. 
Phone  (404)  252T045,  Telex  54-9600.  Or  you  can  call  us  ITi.i  iHHll 
toll-free  1-800-241-IRMA.  Getting  computers  down  to  business.  II  ill  tleHl 


AVANT-GARDE 
Computing  Inc. 


NO  PURCHASE 
NECESSARY 


There’s  one  thing  Codex  won’t  ever  sell  you. 
And  yet  it’s  worth  as  much  as  anything  Codex  sells. 

It’s  the  services  of  Codex  Applications 
Engineers. 

They’re  located  in  just  about  every  Codex  sales 
office  around  the  world.  To  help  you  and  work  with 
you  in  coming  up  with  practical,  workable  plans  for 
your  own  data  communications  network. 

No  matter  what  other  equipment  you’d  like  to 
integrate.  Or  how  simple  or  how  complex  the  network¬ 
ing  problem. 

The  people  involved  in  the  Codex  Applications 
Engineering  program  are  experts  in  the  field  of  data 
communications.  And  all  of  them  have  years  of  prac¬ 
tical  experience  in  the  science  of  planning  and  building 
a  data  communications  network. 


There’s  no  bigger  more  able  support  service  in 
the  industry.  And  no  group  more  in  tune  with  your 
needs,  or  with  the  idea  that  every  data  communications 
problem  requires  a  unique  solution. 

True,  you  could  plan  a  data  communications 
network  without  the  help  of  a  Codex  Applications 
Engineer. 

But  with  all  that  they  can  bring  to  a  job,  why  on 
earth  would  you  want  to? 

For  more  information  about  what  a  Codex 
Applications  Engineer  can  do  for  you,  call 
1-800-821-7700,  Ext.  885.  Or  write:  Codex 
Corporation,  Department  707-85, 20  Cabot  Blvd., 
Mansfield,  MA  02048. 

codeK 


VISIT  US  AT  TCA,  SEPT.  27-29,  BOOTH  #186-188  LOWER  LEVEL 


Introducing . . . _ 

the  intelligent  answer  to  your - 

dumb  terminal:  the  AST-5251 1  The  AST-5251 
is  a  hardware/software  product  which  allows 
for  the  connection  of  the  IBM  Personal  Com¬ 
puter  to  the  System  34/36/38  for  interactive 
communication  under  the  IBM-supplied 
remote  work  station  support  for  5251  Model 
1 2  Display  Stations.'  In  other  words,  your  IBM 
Personal  Computer  and  ASt-5251  appear  to 


iter,  the  AST-5251  performs 
jnder  the  standard  operating ! 
if  the  System  34/36/38  on  sw 
oint-to-point,  or  multipoint  lin 
s  from  1 200  bps  to  9600  bps. 
lith  5251  terminal  clusters  in  i 
ications  network. 


and  want  to  talk  to  IBM, 


[“  ASCII  hand  copy  key¬ 
board  terminals  have  all  the  versa¬ 
tility  of  3278  CRTs  with  this  PCI 
option 

PQ  (Protocol  Computers,  Inc.). 
Wre  making  the  non-IBM  world 
IBM-compatible. 

SDLC  (Synchronous  Data  link 
Control).  Expeditor  for  moving 
data  in  IBM  systems. 

SNA  (System  Network  Architec¬ 
ture).  Network  for  moving  data  in 
IBM  systems. 

SNA/SDLC  Non-compatible  with 
Personal  Computers’  ASCII  langu 
age  (without  PQ). 
SYNCHRONOUS  High  speed, 

for  communications  with  host 


PO  71B/SNA  When  using  Bisync 
running  on  the  Personal  Computer, 
PO  71B/SNA  protocol  converter 
makes  it  SNAcompatible. 

PO  78  Networicei"  Keystroke 
for  keystroke  3278  keyboard 


PO  1076  Makes  Personal  Com¬ 
puters  function  as  3278s. 
3274/76  IBM  controllers  which 
support  3278, 3287 devices  in  an 
SNA/SDLC  network. 

3278/3287  IBM’s  CRT;  IBM’s 


The  PQ  1076  facilitates  com¬ 
munication  to  and  from  the  ftr- 
sonal  Computer  with  absolutely  no 
change  in  host  application  pro¬ 
grams.  When  you  use  your  Personal 


cation  line.  And,  the  PO  1076 allows 
the  Personal  Computer's  diskette 
to  store  data  from,  and  send  infor¬ 
mation  to  the  host  system. 


The  PO  1076 gives  you  tremen¬ 
dous  flexibility  for  those  locations 
with  PCs. 


standard  RS-232C  cable. 

•  \bu  can  connect-up  with  existing 


re-cable  with  RS232C  Using  coax 
from  5  to  5,000  feet,  the  Personal 
Computer  may  be  installed  at  the 
remote  end,  the  PO  1076  in  place 
of  3274/76S  -  and  the  RS-232C 
conversion  is  provided  by  PCTs 


-  Ybu  can  connect  to  existing 
2-wire  twisted  pair  cables  installing 
the  Personal  Computer  at  the  end 
of  a  point-to-point  link  with  the  use 


Or,  you  can  take  your  Personal 
Computer  home,  on  the  road, 
wherever,  lb  make  an  asynchronous 
ASCII  dial-in  connection,  simply 
use  low  cost  modems  and  acoustic 
couplers. 


The  PO  1076  has  a  graphics 
terminal  interface  that  lets  you  use 
ASCII  graphics  terminals  on  your 
SNA/SDLC  network  as  3278s.  With 
PaperCKC  ASCII  hard  copy 


flexibility  of 3278s.  including 
capability  to  foil  screen  edit  on 
paper  with  portable  hard  copy 


world  -  Just  pick  up  the  phone. 

If  you’d  like  to  hear  more,  our 
PO  1076  speaks  for  itself.  Call  PO 
today  for  a  demonstration  unit 


1067:  SNA/SDLC  to  ASCII  3767 
emulation.  The  NTO  alternative. 
1051:  ASCII  to  Sys  34/36/38  5250 


71B/SNA:  BSC  3271  to  SNA/ 

SDLC  3274  emulation. 

75B/SNA:  BSC  3275  to  SNA/ 

SDLC  3276  emulation 

1071:  ASCII  to  BSC  3270  emulation 

73SX:  SNA/SDLC  through  X.25 


1076X:  ASCII  to  3270  SNA/SDLC 
through  X25  networks.  (With  R\D 
included) 

Videotex  67:  SNA/SDLC  to 


Keystroke 
for  keystroke  5251  keyboard  com¬ 
patible  ASCII  CRT 
PO  7887  Plu:  IBM-PC  software 
package  lor  3270  emulation. 

PC  5156  Pins:  IBM  PC  soft¬ 
ware  package  for  Sys  34/36/38 


□  The  PQ  1076  Protocol  Converter 

□  The  pa  78  Netvroriter  Terminal 

□  The  POP 
Support  bi 

□  AO  PQ  Products 


Making  the  non-IBM world  IBM  compatible. 


ig  scheme. 

len  employees  decided  they  needed  ► 
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Two  ways 
to  take  3270 

where  it’s  never  been  before. 


True  Oran 

blue.  economical, 

reliable, 

ffl  j(I„  |*  K?  secure 

ff-  ‘ ,  11  3270  network  K 
3|“:  ff  of  a 

different 

color.  HHBlIlliKI 


If  you’re  thinking  of  extending 
your  3270  network,  true  blue  is  a 
great  way  to  go.  Just  install  IBM’s 
3270  series  controllers,  terminals 
or  printers.  As  many  as  you  need. 
Or  can  afford. 

Then  connect  them.  If  die  new 
IBM  peripherals  are  going  across 
the  room  or  down  the  hall,  you’ll 
need  a  little  high-cost  cable.  And 
if  they’re  going  across  town  or  fur¬ 
ther,  add  some  very  expensive 
leased  lines. 

True  blue.  If  you  can  afford  it 


Fortunately,  there’s  a  better  way. 
Datastream. 

Our  Remote  Cluster  Controllers 
let  you  take  your  3270  network 
anywhere  you  need  it  You  can 
build  clusters  using  low-cost 
ASCII  terminals,  printers  and 
personal  computers.  The  Remote 
Cluster  Controller  provides  main¬ 
frame  compatibility  and  3270 
functionality  to  the  entire  duster. 
And  we’ve  got  a  list  of  features 
that  won’t  quit  Models  for  either 
3270SNAor  3270 BSC  networks. 
Direct-connect  or  dial-in  access 
from  every  terminal  in  the  duster. 
Sophisticated  password  security. 
Remote  diagnostics  and  system 
upgrade.  Multi-host  support 
And  more. 

If  you  want  to  take  your  network 
down  the  hall  or  across  the 
country.  Without  the  heavy 
expense  of  cables,  leased  lines  or 
IBM  peripherals.  Call  us. 
Datastream.  You  can’t  afford  to 
overlook  us. 

Call  toll  free:  800-952-2500 


ITWSSTRF-AM 

1115  Space  fork  Drive 
Santa  Clara,  CA  95050 
408/727-2980 


the  late  ’60s,  am- 
as  a  trendsetter 
for  the  ’80s. 

Communicatic 
major  strategic  ; 


people  think  alike. 
,  But  we  can 
help  them  think 

.  -i-i-i  j-fn  1 n  Offices  in  different  countries 

k  TlHJPTIlPlr  act  like  they  live  in  different  world: 
m  I  9  They  manage  different  infer 


The  Office  Automation 
Computer  People. 


IBM  NETWORKING 


trailer  announcement 


cess,  which  is  still  continuing  10 
years  after  its  announcement.  One 


Lite 

sand  the 
red  tape. 


system  to  another  to  be  required 
to  send  the'  data  first  to  a  large 
IBM  .host  computer  and  then  to 
the  second  small  system.  That  is 


to  enhance  that  system  to  meet 
the  growing,  communications 
needs  of  the  70s  and,  probably, 
the  ‘80s. 

Even  before  SNA.  was  an 
nounced,  IBM  demonstrated  its 
potential  importance  by  assigning 

fort  The  first  president  of  IBM's 
System  Communications  Division 
was.  Bob  Evans,  who  directed  the 
System  360  development  project 
tn  the  early  '60s.  In  addition,  the 
chief  architect  for  the  new  single  I 
communications  network  archi-  r 
lecture-  was  Ed- Sussenguth,  who  s 
also  worked  on  the  System  360  ar  r 


Tbe  SNA  evolution  is  not  slowing  down.  In 
fact,  it  is  picking  up  speed.  Despite  tbe 
advances  of  other  architectures,  IBM 
users  believe  that  SNA  is  tbe  best  solution 
in  an  environment  dominated  by  IBM 
hardware  and  software. 


none,  nowever.  ior  ing  improved.  IBM  s  concept  of 
lie  in  SNA's  past  —  network  management  is  different 
M  world  was  domi  from  that  of  the  modem/multi¬ 
computers  with  a  plexer  vendors  that  supply  net- 


IBM’s  concept  of.network  man¬ 
agement  goes  far  beyond  the 
communications  circuit.  The  SNA 
network  management  tools  run  in 
the  host  computer  and  are  —  or 
will  be  —  capable  of  diagnosing 
problems  in  the  -hardware  and 
software  of  remote  systems.  Re¬ 
cently,  IBM  has  shown  a  complete 
network  control  system  console, 
indicating  that  IBM  will  include 
circuit  analysis  in  its  end-to-end 
network  management  capability. 

The  most  interesting  aspect  of 


ready  have  a  major  investment  in  a 
communications  system  are  not 
likely  to  convert  to  a  totally  new 
communications  architecture 
Without  being  able  to  realize  ma¬ 
jor  price  or  performance  benefits 
quickly  Initially,  SNA  offered  few 
benefits. 

Another  reason  is  that  non-IBM 
developments  in  packet  switch¬ 
ing,  distributed  processing,  net¬ 
work  management  and  local-area 
networks  have  proceeded  faster 
than  IBM  can  keep  up  with  en¬ 
hancements  to  SNA. 

Nevertheless,  the  SNA  evolu¬ 
tion  is  not  slowing  down.  In  fact, 
it  is  picking  up  speed.  As  a  result, 
approximately  half  of  the  users  of 
large  and  medium-size  IBM  com 
puters  now  have  SNA  networks  in¬ 
stalled.  Despite  the  advances  of 
other  architectures,  IBM  users  be¬ 
lieve  that  SNA  is  the  best  solution 
in  an  environment  dominated  by 
IBM  hardware  and  software. 

IBM  has  also  discovered  anoth¬ 
er  fascinating  aspect  of  SNA.  Be 
cause  IBM  can  continue  to  en¬ 
hance  SNA  after  a  customer 
converts  to  it,  the  customer  is  not 
likely  to  abdhdon  it  in  the  foresee¬ 
able  future.  This,  tied'  in-  with 
mandating  the  use  of  SNA  as  a 
wide  area  network  standard  for 
IBM  products,  has  turned  SNA 
into  glue.  It  holds  a  system  to- 

Certainly,  IBM  would  like  to 
sell  all  of  the  equipment  attached 
to  SNA, networks.  But  since  IBM 
.  realizes  that  this  is  impossible,  it 
is  primarily  concerned  that  the 
customer  use  SNA  and  not  a  com¬ 
peting  architecture  Therefore, 
IBM  no  longer  disapproves  of 
competing  vendors  trving  to  at-  4 
tach  their  products  to  SNA  net-  " 
works.  While  it  does  not  go  out  of 
its  way  to  help  vendors  develop 
SNA-compatible  products,  IBM  no 
longer  actively  blocks  such  devel¬ 
opment  plans  The  SNA  user  is  by- 
definition  a  major  IBM  customer.' 

The  biggest  need  today  is  for 
SNA  to  support  peer  to-peer  com 
munications.  It  does  not  make 
sense  for  users  of  Personal  Com 
puters  and  other  small  systems 


FUTURE 
IBM  NETWORKING 


telephones  are  tied  together  both  within 
and  outside  the  organization  via  a  PBX. 
Can  that  same  PBX  be  used  to  tie  together 
all  forms  of  communications,  and  not  just 
voice?  The  answer  is  yes. 


gltla 


££How  in  the  world 
can  I  plan  my 
data  handling 
when  I’m  not  sure 
what  I'm  going 
toneed?^* 


r 


w 


Announcing  ir 


¥e  have  all  kinds  of  computers 
low  can  I  get  them  to  communicate 
hrough  tne  switch  without  a  lot  of 


1  don't  want  some  supplier  did 
what  kind  of  terminals  I  buy-l 
to  be  free  to  make  my  own  ch< 


99  Personal  computers  are  popp 
all  over  the  off  ice.  How  can 
I  keep  the  upper  handP^g 


abilities  for  oui 


99  Everyones  always  wasting  ti 
with  telephone  tag.lt  would « 
be  great  if  I  could  put  an  end 


##  Now  I  know 
that  tomorrow  is 
coveredThanks  to 
the  SL  digital 
system.^ 


FUTURE 


Tbe  challenge  is  to  develop  a  local  net 
architecture  that  will  satisfy  a  wide 
number  of  market  requirements.  If  IBM  is 
going  to  continue  to  sell  a  range  of 
processors,  it  must  develop  a  way  for  them 
to  work  together.  This  involves  more  than 
just  booking  them  together  with  a 
particular  kind  of  wire. 


WHAT  DO  YOU  DO 
WHEN  YOUR  NETWORK  STOPS? 


i 


While  others  are  talking  about 
the  future  of  communications, 
wefre  installing  it. 


The  future  of  communications  isn’t  new 
to  us.  That's  where  we’ve  been  working 
since  our  beginning  over  90  years  ago. 
And  during  those  years  we've  developed 
the  equipment  and  expertise  to  bring  ad¬ 
vanced  communications  technology'  to 
large  and  smalt  businesses  alike. 

We  know  how  to  adapt  that  technology  to 
the  exact  needs  of  your  business.  And  that 
includes  everything  from  a  small  PABX  to 
the  design,  engineering,  installation  and 
maintenance  of  a  comprehensive  telecom¬ 
munications  system.  Even  a  complete  na¬ 
tional  network  if  you  need  it. 

QurPABX  equipment  has  the  flexibility  to 
let  you  pick  and  choose  among  many  voice 
and  data  options.  You  can  have  state-of- 
the-art  features  like  progressive  confer¬ 
ence  calling  that  lets  you  meet  by  phone 
with  up  to  six  people  at  one  time.  And 
speed  calling  that  gives  you  any  one  of  a 
hundred  phone  numbers  at  the  touch  of  two 
buttons.  And  to  save  money,  you  can  pro¬ 
gram  toH  restrictions  right  into  your  PABX. 


Business  Communication 
Systems 


Your  desks  can  be  equipped  with  our 
programmable  electronic  featurephones 
through  which  up  to  eight  of  the  most 
wanted  PABX  features  can  be  accessed  at 
the  touch  of  just  a  single  button.  And  then 
there’s  the  XT300  ActionStation,  a  user- 
friendly  workstation  with  voice  and  data 
capability. 

In  addition,  GTE’s  broad  spectrum  of 
telecommunications  capability  is  at  your 
sen/ice.  This  includes  the  use  of  Telenet, 
the  first  X.25  packet-switched  data  com¬ 
munications  network.  And  satellite  com¬ 
munications  through  GTE  Satellite 
Communications  Corporation. 

You’ll  find  that  at  GTE  we  don't  just  talk 
about  the  future.  We’ll  help  you  join  it.  For 
more  information  call  1-800-BCS-2900  or 
write  Marketing  Communications,  GTE 
Business  Communication  Systems  Incor¬ 
porated,  12502  Sunrise  Valley  Drive,  Res- 
ton,  Virginia  22091. 

We've  simplified  a  complicated  business. 


Cut  the  cost  of 
data  communications 
with  the  last  word  in 
statistical  multiplexers. 


% 


ComDesign 


COMDESIGN'S 
NEW  TC-500. 

Introducing  the  quick¬ 
est  way  to  cut  costly 

With  the  TC-500,  you 
need  just  one.line  for  uplto 
32  remote  terminals— with¬ 
out  sacrificing  throughput. 
Automatic  error  control, 


SIMPLY 


speeds.  It  even  handles 
special  character  formats,  a 
wide  variety  of  flow  control 
conventions,  speed  con¬ 
version,  and  split  speeds  to 
guarantee  flexibility  in 
today’s  changing  datacom 
networks. 

POWER.  EFFICIENCY 
AND  CONTROL, 

ComDesign’s  multi¬ 
processor  architecture 
provides  extraordinary 
throughput  and  fast  echo. 
The  dual  data  link  option 
brings  the  added  security 
and  efficiency  of  a  second 
composite  link.  And 
TC-500  monitoring  and 
diagnostics,  with  visual 
display  of  channel  data. 


rht  unit  replacement. 


TOLL  FREE  (800)  235-6935 


ComDesign’s  touch  panel 
and  “ordinary  English” 
display  (or  optional  Execu¬ 
tive  Port)  are  as  easy 
to  use  as  your  CRT.  User- 
friendly  engineering  is 
combined  with  next- 
generation  technology  to 
give  you  the  simplicity  you 
want  and  the  sophistication 
you  need. 


BUILT-IN  FLEXIBILITY 
Compatible  with  virtually 
any  host  computer,  the 
TC-500  supports  synchro¬ 
nous  and  asynchronous 
terminals  at  all  popular 


with  very  attractive 
quantity  discounts.  And,  in 
the  unlikely  event  that 
you  will  ever  need  it,  you 
can  count  on  ComDesign’s 
FastFix  service  for  over- 


Gall  today  toll  free 
800/235-6935  (in  CA 
805/964-9852)  or  send  for 
a  TC-500  brochure  and 
discover  how  simple  it-is  to 
put  phone  bills  back  in  line. 

i  ^r^ulhKe' togg Ave. 

•  Goleta,  CA  93117 
l  Call  800/235-6935 


srkstations  previously  available  for  execu- 
have  generally  been  the  terminals  de- 
:d  for  use  by  management  information 


Far  more  executi 
day  by  managers : 
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EXECUTIVE 

WORKSTATIONS 


Introducing  3M’s  Whisper  Reader 


THEIR 


Electronic  message,  data  access,  ASCII,  and  TWX/Telex 
communications  in  a  low-cost,  lightweight  package. 


he  early  accep- 

jsiness  tool  has 
introduction  of 


"Rockwell  International 
eliminates  order 
management 
paperwork  and  ships 
products  faster  with  a 
Tandem  NonStop 
Computer  System! 

Robert  P.  Marovich,  VP  and  Controller 
Avionics  Group 
Rockwell  International  Corporation 


Our  Tandem  NonStop 
computer  helps  us  dramatical¬ 
ly  streamline  order  tracking 
for  our  broad  line  of  products 
here  at  the  Collins  avionics 
facilities  in  Cedar  Rapids.  This 
automated  operation  has 
meant  we  ve  been  able  to  ship 
our  products  faster,  as  well 
as  respond  to  customer 
inquiries  in  a  much  more 
timely,  accurate  fashion. 

The  Tandem  system 
consolidates  all  data  pertaining 
to  the  orders,  from  order 
entry  to  scheduling,  inventory 
issue  to  packing  lists,  and 


right  on  down  the  line  to  ship¬ 
ping.  And,  because  the  system 
is  on-line,  other  departments 
have  immediate  access  to 
this  information  as  well; 
Accounting,  for  example,  now 
generates  invoices  auto¬ 
matically,  resulting  in  much 
improved  cash  flow;  Manu¬ 
facturing  is  saving  $175,000 
a  year  in  internal  freight 
charges  due  to  the  reorganiza¬ 
tion  of  ordering  and  shipping 
procedures;  and  the  Group  as 
a  whole  has  been  able  to 
eliminate  more  than  300,000 
reproduced  documents  a  year 
Other  system  benefits 
contributing  to  our  improved 


customer  service  include 
better  control  of  backorders 
more  accurate  pricing  infor¬ 
mation,  and  the  ability  to  make 
detailed  forecasts  of  market 
conditions  for  planning  pur¬ 
poses.  The  net  result  is  an 
operation  that  is  helping  us 
achieve  some  very  significant 
gains  in  plant  productivity! 

The  NonStop  System. 
Ideally  suited  to  on-line 
transaction  processing  where 
continuous  availability  of 
up-to-the-second  information 
is  critical  to  your  business. 
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Tandem.  Fully  supported 
by  a  worldwide  sales,  training, 
service  and  manufacturing 
organization. 

For  information  on 
how  a  Tandem  NonStop 
system  can  improve  your 
productivity  or  your  P/L 
statement,  call  your  local 
sales  office  or  Tandem 
Computers  Incorporated. 
19333  Vallco  Parkway.  Cuper¬ 
tino,  California  95014,  U  S  A 
Toll  Free  800-482-6336  or 
(408)  725-7500  in  California 


NonStop  Transaction  Processing 


DEFENDER  II. 

The  Next  Generation 
Dial-Up  Computer  Access  System. 


prt 


tnaging  the  growth  of  diot-in  capability 
n  nos  neve'  been  easy  Until  now1 
nder  II  The  next  generation 
aes  a  unified  approach  to  fhe  intelligent 
ui-jp  modems  at  your  computer  site 
ender  Ms  can  be  configured  wifh  up 
:h  and  all  may  have  their  access 
dial  up  call  back  procedures  That 
!,.jrsetf  And  more  importantly 


Moreover,  by  utilizing  Digital  Pathwa' 
controlled  212A  modems  Defender  II  o 
totally  unique  the  obihty  to  au'omahca 
to  a  predefined  list  of  phone  numbers  - 
for  distributing  compute!  status  mtorma 
announcements  to  soles  forces  or  any  a 
bution  message  This  compute'  indepon 
provides  an  invaluoble  tool  in  computer 
If  you'd  like  to  know  more  otequil  how 
help  solve  your  dial-up  computer  accesr 
call  or  write  today  for  more  information 


AN  INTERVIEW 
WITH 


INTERVIEW 


It’s  partly  a  function  of  geography 
and  partly  a  function  of  AT&T's 
politics.  .T  1  is  being  tariffed  in 
some  jurisdictions  this  year  and 


“In  a  building  with  1,000  employees,  it  is 
fairly  common  today  to  find  six  or  seven 
separate  local  networks,  none  of  them 
with  more  than  12  or  15  users,  none  of 
them  able  to  talk  to  each  other  and  none 
of  them  linked  into  any  central  resource 
systems  at  all.  ” 

cal  networks  have  turned  out,  at 
least  so  far,  to  have  been  imple 
memed  on  a  much  less  ambitious 


Micron’s  STD  1600 provides  an 
efficient  method  for  sending  and 
receiving  data  anywhere  in  the 
world.  STD 1600s  communicate 
with  each  other  and  with  other 
companies'  bisynchronous  ter¬ 
minals  and  computers. 


ters  data  reliably  without  mailing 
tapes.  It  can  communicate  off 
line  to  relieve  an  overworked 


STD  1600s  transfer  data  at 
speeds  up  to  56KB.  Double- 
buffering  eliminates  delays  caused 
by  read/write  cycle  times. 


■  RS-232  or  V35 

■  Dial-up  or  private  line 

■  Multiplexers 

■  800  or  1600  bpi 

■  1200' or  2400*  red  sues 

■  Bisynchronous  protocol 

■  Transparent  or 
non-transparent 

■  Variable  siae  records 

to  16K 

■  Labels  and  multiple  files 

STD  1600  options: 

■  Autodialing 

■  Asynchronous 

■  Code  conversion 


Compare  the  price  and  per¬ 
formance  of  the  STD  1600 
with  your  present  tape-to-tape 
system.  Call  Micron  to  ar¬ 
range  a  live  test  with  your 

Since  1969,  Mitron’s  magnetic 
tape  systems  have  been  used  in 
a  wide  variety  of  data  commu- 

of  our  Applications  Engineers 
explain  how  you  can  connect 
the  Mitron  STD  1600  to  your 
system  or  data  communication 
network.  Call  800-638-9665. 
(In  Maryland,  cal!  301-992-7700.) 

MITRON 


Which  companies  have 

A  company  that  has  really  under¬ 
stood  the  whole  psychology'  of 
user  planning  uncertainty  in  the 
local  network  and  PBX  environ¬ 
ment  Is  Rolm  Coro.  Since  1977, 
Rolm  has  been  addressing  that  is¬ 
sue  with  a  range  or  products 
which  certainly  did  not  have  data 
multiplexing  and  switching  capa¬ 
bilities  in  1977.  But  today,  they  ei¬ 
ther  have  that  capability'  or  can  be 
upgraded  for  it. 


thought  of  more  than  10  years 
ago.  It  is  even  different  from  what 
many  industry  analysts  thought  it 
would  be  like  three  years  ago.  . 

The  general  wisdom  initially 
was  tliat  you  had  a  local  network 
for  a  whole  building.  You  have  a 
building  of  1 ,000  white-collar  em¬ 
ployees,  for  example,  with  a  local 
network  that  links  up  to  the  desks 
of  all  of  them  and  also  ties  in  with 
central  resources  in  terms  of  elec¬ 
tronic  filing,  high-speed  printing 
and  so  forth. 

There  have  been  some  users 
who  have  installed  that  type  of 
system,  but  the  vast  majority  of  lo- 


STD 1600 
Simplifies 
Data 
Transfer  By 
Communicating 
Off-Line 
TapeToTape 


. . .  unless  you  apply  the  latest  techniques  recently  developed  for  this  petilive,  advance-function  digital 

modern  technology.  Technology  Transfer  Institute  presents  9  world 
authorities  to  train  you  in  tomorrow’s  critical  networking  strategies.  s^ansc|( 


The  teleconferencing  market  is  a  grow-  are  gradually  permitting  the  introduc¬ 
ing  part  of  the  '80s.  As  the  information  tion  of  more  cost-efficient  and  user- 
revolution  merges  with  the  communi-  friendly  systems.  While  waiting  for  af- 
cations  revolution,  communications  fordable  video,  communications 
planners  are  becoming  increasingly  experts  are  introducing  potential  users 
aware  of  a  range  of  teleconferencing  al-  to  the  concepts  involved  in  teleconfer- 
tematives  that  runs  from  simple  speak-  encing,  relying  heavily  on  audiogra- 
srphone  to  full-motion,  satellite-trans-  phics.  This  will  pave  the  way  for  corpo- 
mitted  video.  rate-level  video  networking  and  will 


It  unifies  a  local  area  network 
(LAN)  interface  with  a  switching 
statistical  multiplexer  and  a 
modem/dialer  into  one  operating 
system.  It’s  StationMate.'* 

Subtle.  Strong.  Singular.  The  first  XLAN“ 
product  from  Complexx.  An  innovative  idea  for 
powerful  networking  with  micro  and  mini  com¬ 
puters.  Simply,  StalionMate. 

With  it  you  can  ponslruct  a  LAN  with  up  to 
64  nodes  having  3  ports  each.  And  you  can  create 
a  remote  workstation  dr  provide  access  to  the 
LAN  on  a  dial-up  line.  All  it  takes  is  just  a  simple 
phone  call. 

User  interface  is  simple,  too.  You  can 
configure  or  establish  focal  or  remote  ports, 
nodes  and  networks  through  menu-driven  terminal 
commands  from  any  port.  There  are  no  cryptic 
DIP  switches. .  I 

^  And  the  biggest  surprise- Station  Mate  is 


application  information  and  specifications. 
Complexx  Systems.  Inc.,  4930  Research  Drive, 
Huntsville,  AL  35805, 205/830-4310. 

OEM,  Distributor,  and  Dealer  inquiries 

OOMPLE)«C 


MIS  Directors 
Love  Us  For  Our 
Compatibility. 


modified,  destroyed. 


nodified  by  | 


is  not  drawn  by  harid  on  its  writing 
surface.  In  addition,  because  the 
remote  site  participants  view  what 
is  drawn  on  a  TV  monitor  of  stan¬ 
dard  resolution,  only  limited 
amounts  of  visual  information  can 
be  displayed.  Optel  addressed 
this  problem  by  teaming  the  high¬ 
er  resolution  Sony  Profeel  series 
monitor  and  15  pages  of  quickly 
retrieved  volatile  memory.  Thus, 
the  number  of  screens  of  informa¬ 
tion  and  the  amount  per  screen 


Users  Love  Us  For 
Our  Ease  of 
Operation. 

New  users  find  Davox 
terminals  very  friendly 
to  use.  reducing  the  time 


dado/ 
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At  last, 

help  for  companies 
wrestling  with  the 
problems  created 
by  personal  computers. 

nal  emulator.  What’s  more,  power  and  flexibility 
make  the  microSystem  6/10  perfect  for  adapta¬ 
tion  to  industry-specific  applications. 

The  microSystem  6/10  helps  ensure  organiza¬ 
tional  unity  through  excellent  communications -it 
talks  to  IBM  mainframes  as  readily  as  to  our  own. 

It  also  offers  expandable  hardware  and  our 
time-proven  GCOS  operating  system,  which  is 
compatible  across  the  entire  range  of  Honeywell 
minicomputer  products,  including  even  the  most 
powerful  32-bit  systems.  This  compatibility 
assures  easy  progress  along  your  growth  path  by 
eliminating  the  need  to  re-create  applications 
and  retrain  personnel. 

Fight  fire  with  fire. 

Best  of  all,  perhaps,  the  microSystem  6/10 
will  be  an  immediate  hit  with  employees  wed  to 
their  PCs.  Because  it  accepts  popular  software 
packages  based  on  CP/M-86*  and  MS-DOS,' 
chances  are  your  people  won’t  have  to  give  up 
their  favorite  programs. 

The  microSystem  6/10. 

Here’s  the  way  to  win  the  battle  against 
“PC  Pandemonium.”  And  the  war  for  control. 

For  more  information,  call  800-328-5111 
ext.  2706  (in  Minnesota  call  collect  612-870- 
2142)  or  write  to  the  Honeywell  Inquiry  Center; 
200  Smith  Street  (MS  440),  Waltham,  Massa¬ 
chusetts  02154. 


“Overrun.” 

“Invaded.” 

“Swamped.” 

DP  managers  use  a  variety  of  terms  to 
describe  the  arrival  of  so  many  different  per¬ 
sonal  computers  on  the  business  scene.  But  the 
feeling  is  always  the  same. 

After  all,  most  managers  have  spent  years 
developmg  well-controlled  information  systems. 
Now,  almost  overnight,  they  are  losing  control. 

And  while  there’s  no  arguing  that  PCs  are 
valuable  tools  for  individual  productivity,  every¬ 
one  would  prefer  a  more  integrated  approach 
for  the  company. 

What’s  needed  is  a  system  that  combines 
corporate  data  base  capability  with  the  personal 
computer  capabilities  employees  now  insist 
upon.  A  system  with  the  capacity  to  extend  the 
functionality  of  the  corporate  network  to  the 
individual  local  level.  This  is  exactly  what 
Honeywell  has  built. 

The  microSystem  6/10. 

The  cost-efficient  microSystem  6/10  is 
a  multi-personality  workstation  that  provides 
an  impressive  range  of  functions  -  including 
networking. 

Besides  personal  computing,  the  system 
handles  data  processing  and  word  processing.  It 
can  function  as  a  network  end-point  and  a  termi- 


Together,  we  can  find  the  answers. 

Honeywell 


networks 


ruption. 


telephone  company 


IMPACT  OF 
THE  NEW  AT&T 


where  ihey  have  network  facili¬ 
ties.  In  many  cases,  telecommuni¬ 
cations  managers  must  increase 
their  budgets  and  staff  size  to  take  • 
on  these  aiitfed  responsibility 

strategy  - 

If  the  network  maintenance 
picture  seems  blurry',  the  equip 
ment  area  is  not  much  clearer. 
Present  plans  call  for  existing  in 
stalled  customer  premises  equip 
ment  to  shift  from  local  telephone 
companies  to  AT&T  Information 
Systems.  This  so-called  embed- 
1  d  base  of  equipment  may  be 
tation  Sys-  ; 
s  likely  that 


ncluded  both  I 
lyjan 


Monthly  telephone  bills  for  business  users 
will  also  change.  The  long-distance 
component  will  become  a  separate  item  on 
the  monthly  bill  even  it  it  is  sent  in  the 
same  mailing  by  the  local  company. 


bedJcd  customer  pn 
ment  will  probably  be  bil 
AT&T  Information  Svsten 
the  charge  for  lines  will  has 
broken  out.  In  addition,  tl 
operating  companies  have 


i.  tht 


■  a  headache  foi 


■  provided  by  the  operating  co 


be  reached  with  a  four-digit  ac 

able  to  specify  the  same  carrier  for 
all  calls.  In  any  case,  the  long-dis 
tance  component  will  become  a 
separate  item  on  the  monthly  bill 


ing  by  the  lotal  operating  compa 

ny. 

At  the  same  time,  equipment 
will  have  to  he  broken  out  and 
charged  as  an  individual  item.  In 
the  past,  AT&T  presided  a  service 


companies  have  instituted  t 
rate  internal  charge-back  me 
so  that  calls  and  equipment  c 
allocated  to  the  using  departi 
Many  of  the  charge-back  syt 
will  have  to  be  modified,  but 


Information  Systems  has  only  lim¬ 
ited  equipment  repair  capabili¬ 
ties.  Users  will  need  to  determine 
whether  they  call  AT&T  Informa¬ 
tion  Systems  or  an  independent 
operating  company  when  equip¬ 
ment  needs  to  be  serviced. 

Unfortunately,  this  relatively 
simple  problem  does  not  have  an 
easy  solution.  It  is  complicated  by 
operating  companies'  ability  to  of¬ 
fer  their  own  customer  equipment 
if  they  choose  to  do  so.  Some  re¬ 
gional  companies  have  already  in¬ 
dicated  that  they  will  offer  a  range 
of  equipment,  including  products 
from  non  Bell  suppliers.  This 
could  put  the  operating  compa¬ 
nies  in  competition  with  AT&T 
Information  Systems. 

If  that  were  to  happen,  how 
would  the  equipment  repair  func¬ 
tion  be  handled?  It  may  be  feasi 
ble  for  a  residential  customer  to 
bring  a  malfunctioning  telephone 
to  a  repair  center.  But  what  hap¬ 
pens  to  a  business  user  who  needs 
ongoing  service  for  telephones, 
data  sets,  terminals  and  a  wide  va¬ 
riety  of  devices  installed  at  multi¬ 
ple  sites? 

Business  users  would  like  to 
have  the  option  of  purchasing 
their  installed  equipment  at  a  pro 
rata  cost.  Thus  far,  this  issue  re¬ 
mains  to  be  addressed  by  AT&T 
Many  users  have  considerable 
monthly  charges  for  fheir  tele¬ 
phone  company  equipment.  The 
lease  vs.  buy  decision  will  require 
extensive  financial  analysis,  and 
users  are  seekit  g  the  necessary 
time  to  reach  an  objective  deci- 

The  transfer  of  customer  prem 
ises  eq  itpment  from  the  opetat 
ing  company  ownership  to  AT&T 

regulates  the  equipment  to  the 
competitive  arena.  It  is  necessary 
for  AT&T  to  fix  a  value  on  this  em 
bedded  base  at  the  time  of  dereg¬ 
ulation.  AT&T  has  indicated  that 
residential  users  will  be  able  to 
buy  their  telephones,  but  a  similar 
plan  for  business  customers  has, 
not  been  announced. 

Monthly  telephone  bills  for 
business  users  will  also  change. 
The  local  divested  telephone 
companies  will  bill  for  calls  with 
in  the  Local  Access  and  Transport 
Area.  Long-distance  calls  will  be 
handed  off  to  an  interstate  carrier 
chosen  by  the  customer.  Eventual-  J 


In  a  world  of 

dumb  printers,  Memorex 
has  a  Remote 
Printing  System  that 
thinks  for  itself. 


In  theory,  remote  computer  output  print¬ 
ing  is  a  dynamite  concept. 

Reports  get  out  to  the  right  people, 
right  away.  Turnaround  time  goes  down,  costs 
go  down.  Your  central  printer  gets  a  break 
instead  of  a  breakdown. 

In  theory. 

Perhaps  your  own  experience  has  been 
less  than  ideal.  Because  most  remote 
printing  systems  aren’t  designed  with  enough 
control  to  manage  a  really  heavy  work¬ 
load;  there's  no  flexibility.  No  security  mea¬ 
sures,  either. 

But  consider  DPS  by  Memorex.  The  first 
Distributed  Printing  System  with  complete 
flexibility  for  the  remote  user,  and  complete 
control  for  the  central  site. 

Why  it’s  better. 

For  starters,  installation  is  a  matter  of 
minutes,  integrating  perfectly  into  your 
MVS  or  VTAM  System  without  modification 
and  without  an  IPL. 

Second,  DPS  will  accept  data  from 
batch  output,  from  a  TSO  data-set  print 
command,  or  directly  from  user-written 
programs. 

And  the  data  stays  confidential.  You 
can  assign  specific  or  master  passwords, 
and  DPS  will  ignore  any  command  that 
doesn't  include  your  assigned  code. 

You"  can  also  specify  that  reports 
be  printed  on  special  forms  (labels,  checks, 
invoices,  etc.). 

Network  control. 

No  matter  how  big  the  load,  DPS  keeps 
your  system  manageable.  From  either  the 


central  console  or  from  remote  terminals, 
you  can  enter  commands  such  as  start/ 
stop,  display,  cancel,  re-route,  change  copy 
count,  priority,  names  or  other  attributes. 
Data  with  a  life  of  its  own. 

DPS  keeps  your  reports  safe  from  acci¬ 
dental  erasure.  You  can  print  them  or 
purge  them,  but  DPS  won't  lose  them,  ever. 
Even  after  system  error  or  failure. 

Free  30-Day  Trial. 

We'll  give  you  free  installation  and  a 
30-Day  free  trial  to  see  how  our  system 
and  your  hardware  can  give  you  incredible 
printing  performance. 

Just  call  now  (408)  987-9604,  collect,  or 
fill  out  the  coupon  below  and  send  it  today! 

Remember- just  because  your  current 
system  falls  short,  doesn't  mean  you  don't 
have  a  second  chance.  It  just  means  you 
don't  have  DPS. 


MEMOREX 
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AN  OFFICE  PARK  OFFERS 
SATELLITE  SERVICES  TO 
FIRMS  FLEEING  NEW  YORK 
BY  BRUCE  HOARD 


NEW  YORK  —  I 
beled  it  “a  gre; 
Merrill  Lynch  & 
Birk  referred  to  i 


Inc.  Chairman  Roger  E. 
“a  major  step  toward  re- 


Other  links  are  planned 
for  Hoboken,  N.J ,  mid- 
town  Manhattan,  Queens 
and  Brooklyn. 

-How  much  fiber-optic 
cable  is  -being  used? 
'We've  pulled  50  fibers 
-between  here  to  the  World 
Trade  Center  and  Journal 
Square,  Stanley  M.  Wel¬ 
land,  Merrill  Lynch  vice- 
president.  strategic  tech¬ 
nology  planning,  said. 
"We  probably  will  pull  a 
similar  amount  between 
Journal  Square  and  Staten 


TOU  DON'T  HAVE  TO  KNOW  EXACTLY 
WHERE  YOU'RE  GOING  TO  BUY  A 
NETWORK  THAT  WILL  GET  YOU  THERE. 

Everything  about  Net/One  has  been 
designed  to  respond  to  your  needs,  as  they 
evolve,  and  to  remain  fully  adaptable  to  evolving 
communications  technology.  System  architec¬ 
ture  is  completely  modular,  so  it  can  grow  at  the 


Net/One  turns  the « 
now  into  the  netwc 


1  ownfed  by  New  York  City,  building  sites  are  tenta  minated  in  1977  when  the  ect  and  decided  not  to  pur 

and /the  Port  Authority  is  tively  planned.  Merrill  Port  Authority  and  the  Na  sue  it  with  the  Port  Author 
leasing  the  land  just  as  it  Lynch  is  adding  $50  mil-  tional  Research  Council  ity.  Welland  said.  Welland 
does  with  airports  and  lion,  and  the  city  of  New  did  a  joint  study  entitled  spearheaded  Merrill 

1  piers.  The  city  is  guaran-  York  is  adding  another  $20  Telecommunications  for  Lynch  s  participation  in 

t  enue  and  la*  payments,  ties.  "Every  utility  that  will  Term  Needs  and  Opportu  “The  concept  was  al- 

"We  will  be  leasing  the  be  out  there  will  be  new,”  nities.  In  1979,  the  two  be  ways  to  marry  real  estate 
f  buildings  and/or  land  to  Seliga  noted.  The  remain-  gan  to  explore  the  idea  and  office  park  develop 

prospective  clients,  but  der  of  the  $225  million  with  various  carriers,  ment  with  technology  — 
the  city  will  always  be  the  slated  for  Phase  1  will  broadcasters  and  high  the  technology  of  coirnnu 
master  landlord,"  Seliga  come  from  private  devel  technology  vendors.  Mer  nications  and  computers." 
noled  opers.  The  date  for  impte-  rill  Lynch  got  involved  Welland  explained  And 

The  Port  Authority  is  mentation  of  Phase  2  has  with  Teleport  after  Comsat  what  the  Port  Authority 
kicking  in  $57  million  to  not  been  set.  General  Corp  investigated  needed  was  a  technology 

Phase  1,  for  which  10  to  13  The  Teleport  idea  ger  the  feasibility  of  the  proj  partner  "  That  is  where 

- * 

TELEPORT 

Merrill  Lynch  fit  in. 

N  THE  SPRING  OF 
■  1982.  a  vcar  after 
Midland  loined  Mer 
rill  Lynch,  ihe  com 
pany  decided  to  go 
ahead  on  Telepon 
and  began  searching 
for  a  communica- 

partnefturned  out  to 
be  Wesiern  Union.  Wei 
land  cited  Western 

Union's  "engineering  ert- 

j! 

same  time  and  in  the  same  direction  you  do. 

number  of  satellite  tran¬ 
sponders  in  use  ai  the  time 
as  reasons  for  the  selec- 

perfect  harmony  and  svn 
ergy  between  the  folks  at 
Merrill  Lynch  and  Western 
Union."  Welland  said. 

The  two  companies 
have  since  formed  Tele¬ 
pon  Communications, 

which  has  an  agreement 
with  the  Pon  Authority  and 

New  York  City  to  manage 
the  project.  Telepon  Com-  * 
munications  will  have  the 
permanent  role  of  coordi 
nating  the  daily  operation 
of  the  earth  station  facili¬ 
ties,  fiber  optic  links  and 
tenants'  communications 
systems.  It  will  also  market 
Telepon  to  prospective 

Telepon  will  be  ex 
tremely  flexible  in  ad¬ 

1' - =JJ= - 

NOW  THE  IMPORTANT  DIFFERENCE 

BETWEEN  TALKING  A  GREAT  NETWORK 

AND  DELIVERING  ONE. 

We’ve  been  installing  Net/One  since 

July  of  1980.  Hundreds  of  our  systems  are  already 
out  there  moving  information  for  people  like 

Control  Data,  Caltech,  Fairchild,  ITT,  RCA, 

Boston  University,  U.S.  Forest  Service, 
and  Ford  Aerospace. 

So  we  can  do  more  than  talk  about  what 
you  need  in  a  local  area  network.  We  can  actually 
deliver  one,  now.  And  we  can  refer  you  to  a  long 
list  of  customers  who  are  actually  using  one 
(or  two  or  three!  now. 

Letk  talk  about  how  to  turn  the  equip¬ 
ment  you  have,  now— whatever  it  is— into 
the  network  you  want,  now.  And  the  network 
that  can  take  you  wherever  you  want  to  go 
from  here.  Net/One. 

Ungermann-Bass,  Inc,  2560  Mission 

College  Boulevard,  Santa  Clara,  California 

95050.  Telephone  (408]  496-0111.  - 

dressing  the  needs  of  its 
clients,  providing  three 
forms  of  access  to  eanh 
stations:  privately  owned, 
shared  or  universal  access. 
Several  eanh  station  slips 
and  appropriate  shielding 
will  be  available  for  users 
who  want  to  build  their 
own  eanh  stations.  Users 
may  assume  responsibility 
for  eanh  station  operation 
or  pass  it  on  to  Telepon 
personnel  Users  who  opt 
for  shared  access  gain  ex¬ 
clusive  use  of  eanh  sta¬ 
tions,  and  must  establish 
their’own  operational  pro¬ 
cedures.  Telepon.  howev 
er,  will  be  responsible  for 
overall  operation.  In  addi 
tion,  Telepon  will  help  or¬ 
ganize  shared  access  users 
groups 

Universal  users  will  be 
rble  to  access  eanh  sta¬ 
tions  on  a  dedicated  or  de¬ 

quipmenty 

rkyouwanl 

V  Ol  ! 

CD 

f  . . . 

mand  basis.  On  a  dedicat¬ 
ed  basis,  they  will 
tqbscribe  for  a  given 
■mount  of  bandwidth  ac- 

ites.  On  a  demand  basis, 
hey  will  request  access  to 
t  specific  satellite  system 
luring  a  specific  time  peri- 
■d^  using  a  given  band- 

Telepon  users  who  es- 
ablish  offices  in  the  office 
■ark  have  a  number  of 
lexible  alternatives  to 
onsider.  They  mav  con- 
aruct  their  own  buildings, 

■ay  Telepon  to  build  for 
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'buildings  owned  by  Teleport.  I 

According  to  Seliga,  there  will 
be  a  physical  and  electrical  securi¬ 
ty  system  designed  to  satisfy  the 
stringent  demands  of  the  financial 
and  communications  communi 
ties  that  will  be  among  the  prime 
Teleport  clients.  Physically,  the 
area  will  be  fenced  in  completely 
and  accessible  through  a  single 
entrance  guarded  24  hours  a  day, 
seven  days  a  week.  The  Port  Au¬ 
thority  will  also  deploy  its  own 
police  force,  which  has  bistate 
powers  in  boih  New  York  and 
New  Jersey. 

In  addition.  Teleport  will  do  its 
own  on-site  electrical  distribui- 
lion,  backing  that  with  an  uninler 
ruptible  power  supply  system, 
-•i. - , - ce  0f  nower  will 


“Nowhere  in  the  U.S.  is  there  that  kind  of 
backup,  ”  Seliga  said.  “And  that  is 
something  that  people  have  really  jumped 
on  as  a  major  item  in  their  decision¬ 
making  process.  ”  Tenants  also  will  have 
the  option  of  installing  emergency 
generators  or  their  own  uninterruptible 
power  supply  systems. 


New  York  State  Grid  System  goes 

"Nowhere  in  the  U.S.  is  there 
that  kind  of  backup,"  Seliga  said. 
"And  that  is  something  that  peo¬ 
ple  have  really  jumped  on  as  a  ma¬ 
jor  item  in  their  decision  making 
process."  Tenants  also  will  have 
the  option  of  installing  emergen¬ 
cy  generators  or  their  own  unin¬ 
terruptible  power  supply  systems. 

In  addition  to  the  financial 
community,  there  are  two  big 
market  segments  that  will  use  the 
Teleport  facilities,  Welland  said. 
The  first  is  comprised  of  the 
broadcast  networks  such  as  ABC 
and  NBC.  Cable  production  firms 
such  as  Viacom  International,  Inc. 
and  Showtime  Entertainment  are 
-hided  in  that  c 
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See  the  latest  in 
microcomputers  —  from 
Vpple  to  Wang*  —  at  EMCE 
Long  Beach  this  October. 


mon  Brothers,  Inc.  and 
veieran  negotiator  — 
joined  Mayor  Edward 
Koch's  administration,  he 
restarted  the  negotiations 
from  scratch  Teleport 
was  one  of  the  first  prob¬ 
lems  that  landed  on  my 
desk,"  he  said. 


“Wouldn’t  it  make  more  sense  to  sign  an 
agreement  with  Teleport  to  provide  the  uplink/ 
downlink  facilities  at  Staten  Island  and  bring  in 
that  service  via  fiber  optics?” 


During  Phase 


satellite  dishes  will  be  in¬ 
stalled  in  Teleport's  first 

by  earthen  walls  with  steel 
reenforcement.  The  walls 


Another 


Authority  presented 


sense  to  sign  an  agreement 
with  Teleport  to  provide 
the  uplink/downlink  facil¬ 
ities  at  Staten  Island  and 
bring  in  that  service  via  fl- 

Welland  advised  against 
leasing  both  transponders 
on  the  same  satellites.  He 
said  Teleport  gives  satel¬ 
lite  users  moreleverage  In 
negotiating  transponder 
deals  with  various  com¬ 
mon  carriers.  "You  have 
the  tough  part  of  the  prob 
lem  answered  —  gaining 
the  uplink  access  out  of 
New  York  City,"  he  said. 


,  call  (61- 
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reeds  of  I  hat,''  he  said 
The  citv  geus  50%  in  ihe  form  of 
axes.  Together,  the  city  and  Port 

teres  to  Merrill  Lynch  for  its  own 
tnd  earth  station  bermes.  Merrill 

ihalcment  on  the  land,  meaning  it 
vill  not  be  paying  full  taxes  im- 
nediately.  The  Port  Authority  and 
ity  also  get  25%  each  of  the  prof 
is  of  Teleport  Communications, 
he  joipi  Merrill  Lynch  Western 


Lipper's  advice  to  other  cities  building 
similar  communications  centers  is  to 
protect  tbeir future  rights,  maintain  veto 
power  over  participants  and  make 
money.  “This  is  really  a  unique  project,  ” 
Upper  said.  “When  /  look  back  at  wbat 
we’ve  accomplished  over  the  past  two 
years,  it  blows  my  mind." 


increasingly  teleprocessir 


the  numerous  new  network  types  that  are 
coming  available  and  economically  attraci 
are  making  the  network  manager’s  job  mi 


communications  devi< 
been  concerned  with  t 
minal  or  DP  hardware 


manageme 


systems  attempt  to  provic 
ger  with  an  advanced  set  ( 
the  network  management 


configuratic 


formance  analysis. 

The  network  ma 
viewpoints  regardlr 


MANAGEMENT 


ihe  network  to  satisfy  the  users  minimize  system  operating  costs.  Finally,  the  management  sys-  tions  were  involve 
implies  measuring  network  per  As  defined  here,  this  goal  empha  tem  must  physically  provide  or  al-  ponents  of  the  nen 
formance  in-service,  detecting  sizes  minimizing  the  number  of  low  system  growth.  This  growth  nected  in  a  series. 
— - J ded  conditions  in  skilled  and  unskilled  < * -  - — *  s  -  ^ 


the  network 


tiplexers, 


Just  the  facts: 

Why  your  next 3270  cluster 
should  be  a  Memorex. 


I  of  digital  i 


When  you're  good,  you  don’t  have  to  shout. 
Our  3270  family  of  controllers,  printers  and 


use  up  to  58%  less  power  than  their  largest 
competitors.  Our  printers  run  up  to  50% 
faster  than  comparable  models. 

Available  when  you  need  them.  Many  items 
are  available  immediately  Ask  about  our 


seas  well, 
functions 


peripherals  and  media  for  over  22  years. 
Sales  and  service  that  span  the  globe. 

Call  today  (or  more  information.  Our  toll 
free  number  Is  (800)  538-9303;  in  California 
(408)  996-9000,  Ext.  616.  Or  write  to 
Memorex  Marketing.  18922  Forge  Drive, 
Cupertino,  CA  95014.  Once  you've  got  all 
the  facts,  we're  confident  of  your  decision . 


ply  to  all  tel 
it  is  hoped  i 
and  design* 
when  selec 
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BY  CRAIG  JMBON  AND  GERALD  BUHM 


Network  architectures  are  playing 
an  increasingly  vital  role  for  users 
and  suppliers  of  information  pro¬ 
cessing  systems  as  networks  rap¬ 
idly  become  the  focal  point  of  in¬ 
formation  systems  and  a  key 
corporate  resource. 

The  increased  importance  and 
complexity  of  networks  demand 
that  a  structured  and  incremental 
approach  be  used  to  design,  im¬ 
plement  and  evolve  them.  Net¬ 
work  architecture  can  provide 
this,  benefiting  both  users  and 
suppliers  of  information  systems. 

Network  architecture  is  the  for¬ 


mal  and  rigorous  process  of  net¬ 
work  design.  It  concentrates  on 
external  interfaces  between  ma¬ 
jor  network  elements,  consists  of 
multiple  levels  of  derail  and  can 
be  open  or  closed. 

A  network,  in  theory,  is  a  col¬ 
lection  of  nodes  and  links  that 
communicate  by  a  defined  set  of 
formats  rand  protocols  and  are 
managed  by  a  common  set  of 
controls.  It  is  a  complex  system 
that  must  evolve  over  time  to 
meet  the  expanding  and  differing 
reqirements  of  users.  As  with  any 
other  complex  system,  a  network 


must  be  properly  designed. 

An  open  network  architecture, 
such  as  the  International  Stan¬ 
dards  Organization’s  (ISO)  forth¬ 
coming  Open  Systems  Intercon¬ 
nection  (OSI)  model,  is  a 
technology  that  is  readily  avail¬ 
able  to  anyone  wishing  to  use  it. 
In  contrast,  a  closed  architecture 
is  a  proprietary  technology  usual¬ 
ly  developed  by  a  supplier  for  the 
interconnection  of  its  own  prod¬ 
ucts.  Occasionally,  a  closed  archi¬ 
tecture  can  gain  such  widespread 
acceptance  that  it  becomes  a  de 
facto  industry  standard.  IBM's  ► 
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DIRECT  BROADCAST 
SATELLITES 
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The  new  MICROCOM"  3270 
Protocol  Converter  is  the  leas 
experts ive  way  to  get  both 
direct  and  remote  access  to 
IBM*  BSC  networks  by  your 
terminal  or  microcomputer. 

But  there’s  a  lot  more  to  oc 
protocol  converter  than 
that.  You  get  screen 
formatting,  data  ' 

link  control,  ^53^' 
time  out  con-  * 

trol -and  more,  * 

for  100%  emula- 
don  of  a  3270  work 
station. 

That  means 
any  microcom 
puter,VT100  or  otheiV^L 
ANSI-compadble  V^. 

terminal  can  look 
exactly  like  a  3278.Ctfr3^ 
Or,  if  your  system 
supports  color,  like  aVl, 
3279.  It  will  even  make 
your  ASCII  printer  look 
like  a  3287,  including  \£ 

remote  printer  support  and 
local  screen  copy. 

And  unlike  plug-in 
boards  for  your  micro  our 
3270  Protocol  Converter 
provides  a  continuous 
j  polling 
fj  response. 

/  So  your 
ff  micro  can 
be  on,  off,  or 


doing  something  else -and 
you  won’t  disturb  your  host 
computer. 

Plus,  for  ^ 
IBMPCsarxl^k 


HARED  ACCESS 
prtmers,  referred  t 


advantage  gained  thr 

sntly,  Novell  announc 
letwork  product  that 
iM  Personal  Compute 
l  as  its  file  server. 


configur 


W  ,n  Apple;  Ills, 
'  **  well  supply 

the  software,  the 
4  MICRCXOM  3270  Protocol 
Converter.  The  one  no  other 
company  can  emulate. 


as  the  Network 
topology,  proct 


signal  for  any- 

ng  topology, 
s  are  passed 


for  coordinating 


work  is  assigned  a  pass¬ 
word,  and  an  Ethershare 
volume  may  also  be  as¬ 
signed  a  password  to  en 
sure  the  security  of  the 


vCt"V*e%s 


Nov^  get  a  complete 
communications  package 
in  just  one  package. 


meres  an  easier  way 
to  send  data. 


Are  you  still  sending  data  by  old-fashioned  ways?  work  with  hundreds  of  other  users.  And  you  pay  only 
Let  GTE  Telenet  put  modern  technology  to  work  for  the  time  you  actually  use  it. 
for  you.  (Of  course,  if  you  need  a  totally  independent  net- 

We’re  the  pioneer  packet-switched  network— the  work,  we  can  supply  a  dedicated  system  for  your  pri- 
network  that  lets  different  terminals  and  computers  vateuse.) 

talk  to  each  other.  (  GTE  Telenet:  Rated  the  best  value-added  communi 

Wherever  they  are.  cations  carrier  in  Data  Communications’  1982  Brand 

With  just  a  local  phone  call.  Preference  Survey  conducted  by 

The  Telenet  network  is  fast,  and  it's  universal:  It  McGraw-Hill  Research, 

handles  data  regardless  of  terminal  codes,  speeds  Want  to  know  more  about 

or  protocols.  the  modern  way  to  send 

It’s  economical,  too,  because  you  share  the  net-  data?  Call,  toll-free 

_  1-800-835-3638. 

GTE  Telenet  SB 
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Whether  ¥ou 

realized  itor  not,  this  is  the  PC 
local  network  you’ve  been 
holding  outk 


Let's  face  it.  If  you  manage  the  information 
systems  in  your  company  you’re  one  of  the 
few  people  with  enough  foresight  to  ask  the 
really  tough  questions  about  shiny  new  PC 
enhancements  and  capabilities. 

So  when  your  personal  computer  users 
started  clamoring,  for  a  local  network,  we 
know  just  what  you  said. 

"What  about  data  integrity?  Why  do  we 
have  to  commit  to  so  much  at  once?  Is  it  easy 
to  expand  the  network?" 

You  probably  even  asked  about  multi¬ 
vendor  compatibility  and,  as  far  as  your  pen 
sonal  computer  users  are  concerned,  a  lot  of 
other  silly  questions. 

The  sensible  solution.  Ethernet. 

Considering  the  slow,  proprietary  net¬ 
works  put  out  for.  PCs,  it  s  no  wonder  you 
held  out  for  a  more  sensible  solution. 

And  .now  it's  here.  EtherSeries:  a  family  of 
integrated  hardware  and  software  local  net¬ 
working  products  specifically  designed  for 
personal  computers.  It's  available  right  now 
for  the  IBM  PC  with  Apple  and  other  popular 
personal  computers  not  far  behind. 

The  key  to  EtherSeries  as  an  integrated 
solution  for  your  networking  concerns  lies  at 
its  very  core'.  Ethernet. 

That's  right,  Ethernet.  The  network  adopted 
worldwide  by  more  than  thirty  of  the  com¬ 
puter  industry's  biggest  companies.  And  the 
network  that  can  give  you  undreamed-of 
productivity  from  your  people,  equipment, 
and  best  of  all,  your  money. 

The  hot  capabilities 
they  need,  the  control  you  need. 

EtherSeries  makes  your  users  instantly 
more  productive  by  allowing  ihe  electronic 


exchange  of  files  at  an  omazing  10  Mbps 
transfer  rate.  And  they  can  do  all  this  with¬ 
out  ever  leaving  theirworkstations,  using  just 
standard  IBM  DOS  commands. 

Or,  they  can  direct  the  output  from  one  PC 
to  another  PC's  printer  just  as  quickly  just  as 
easily,  so  you  won't  be  faced  wrth  buying' a 
printer  for  each. 

Whats  more,  your  users  con  start  a  local 
network  with  just  two  personal  computers. 
Install  it  themselves  using  only  a  screwdriver 
to  keep  your  costs  down.  Then  add  more  PCs 
one  at  a  time—  up  to  hundreds — oil  on  the 
same  Ethernet. 

You  get  password  control,  data  integrity 
and  easy  expandability  All  for  just  $950  a 
PC.  So  you  never  have  to  pay  for  more  net¬ 
working  capability  than  you  need. 

You  can  expand  network  capabilities  even 
further  by  odding  our  microprocessor-based 
network  server.  It  gives  users  common  access 
to  hard  disks  and  other  resources  over  the 
network,  so  your  expensive  equipment  can 
be  shared  by  more  people,  more  productively. 

With  add-on  software  packages,  an  un¬ 
limited  number  of  users  can  share  letter- 
quality  printers.  There's  even  a  comprehensive 
electronic  mail  system  that  will  bring  your 
internal  communications  out  of  the  dork  ages 


of  pen  and  paper.  Your  users  compose  a 
message  or  report  on  a  powerful  editor, 
then  electronically  send  it  to  any  PC  on  the 
network.  Without  secretaries,  confusion,  or 
wasted  time. 

Remember,  every  ounce  of  this  is  Ethernet- 
based,  and  Ethernet-compatible.  So  you  won't 
be  left  out  in  the  cold  when  it  comes  to  com¬ 
patibility  with  shiny  new  equipment  your 
users  will  want  later  on. 

IMe  bet  you  have  more  tough  questions. 
And  you  con  bet  we  have  a  lot  of  sensible 
answers.  Call  a  3Com  Sales  Office,  your  local 
computer  store,  or  send  us  the  coupon  below. 

•  Mountain  View,  CA  (415)  961-9602 

•  Valencia,  CA  (805)  257-3633 

•  ftark  Forest,  IL  (312)  798-3266 

•  Bethesda.  MD  (301 )  656-1857 

•  Manchester,  NH  (603)  623-5633 


3Com 


:  the  integrati 
;ly  desirable. 


i  fundamental 


VOICE  AMD  DATA 
INTEGRATION 


Like  the  characters  in  the  Hans  Christian 
Andersenfairy  tale,  “The  Emperor’s  New  Clothes,  ’ 
we  are  likely  to  defer  to  the  expert  opinion  and 
concede  that  our  own  vision  is  faulty.  In  the 
process,  a  bidden  assumption  is  overlooked. 


PARADYNE’S 
MPX  MODEM 
FAMILY 


and  a  new  Advanced  Network  Management  System 


Announcing  Paradyne* 
NEW  MPX  family  of  high 
speed,  signal  processing 
modems.  They're  quick  to 


ANALYSIS  5500,  together 
with  the  new  family  of  MPX 
high  speed  signal  processing 
modems,  can  provide  the  mos! 
technologically  advanced  com¬ 
munication  network  available 
today.  Built  with  Paradyne* 
quality  Backed  with  Para- 


tions,  push  a  few  buttons  for 
modem  strapping  -  and  they're 
user  ready  Easy  up,  rarely  down. 

Modem  speeds  of  2400, 

4800, 9600  bits  per  second, 

operating  point-to-point  or 
multipoint,  all  with  automatic 
.adaptive  equalization. 

Lower  power  consump¬ 
tion  and  smaller  size  too! 

Only  3Vi  inches  Ngh,  8VS  inches 
wide  and  weighing  5V4  pounds. 


Flexibility  The  5500 Series 
is  modular  in  design  for  easy 
upgrade  in  capacity  and  fea- 

design  supports  from  a  few  - 

ally  any  network  architecture. 

Business  efficiency  Business 
expansion.  Data  networks  today 


Press  a  few  keys  on  the 

NEW  ANALYSIS  5500  Series 
advanced  network  manage¬ 
ment  system,  and  down- 


MPX  modems. 

ANALYSIS  constantly  monitors  a 

wider  range  of  phone  line 

Controlling  your  modem 


communications.  Hundrei 
perhaps  thousands  of  you 

depend  on  your  network  1 
upl  not  down. 


that  fluctuated  i 


fluctuates 


eet.  Competitive  pres- 
brass  technologies 
egulatory  attempts ,  to 


Wanttohodk  IBM? 


lermmals.  Ftersonal  Computers. 
ASCII  devices.  Hook  them  all  into  the 
IBM  world  with  the  new  AVATAR" 
PA1000  Protocol  Converter. 

The  PA1000  provides  low-cost 
IBM 3278/2  terminal  emulation  and 
coaxial  connection  to  an  IBM  3274/ 
3276  cluster  controller.  Then,  a  single 
keystroke  switches  you  back  into  the 
asynchronous  world  through  an  auxil¬ 
iary  RS-232-C  port  to  access  other 
computer  systems,  public  information 
services  or  copy  a  screen  to  a  printer. 
Our  microprocessor-based  unit 


provides  user-selectable  rates  up  to 
9600  baud,  terminal  keyboard  configu- 


>nal  Computers.  rations,  screen  management  and  local 
k  them  all  into  the  or  remote  print  functions.  And,  you  can 
new  AVATAR"  hook  the  PA1000  to  a  modem  for 
iverter.  remote  dial-in  access, 

ides  low-cost  Simple,  economical  access  to  the 

1  emulation  and  world  of  IBM,  just  when  you  thought 

>  an  IBM  3274/  there  was  no  answer.  At  $995,  getting 

er.  Then,  a  single  hooked  has  never  been  so  affoniable. 

fou  back  into  the  For  more  information  on  our  AVATAR 

through  an  auxil-  PA1000  Protocol  Converter,  contact 
o  access  other  3R  Computers, 

iublic  information  18  Lyman  St., 
reen  to  a  printer.  Westboro,  MA  01581.  «  ’ 

isor-based  unit  Or  call  us  at  ' 


VATAR 


* 


Upgradable 


Our  DataTalker™  intelligent  front-end  processor  allows 
:ro  to  emulate  most  IBM  terminal  systems.  Yet  It  retails  to 


Configurable 

Modify  the  protocol  to 
your  specific  needs. 


Programmable 

Interface  custom  applications 


Friendly 


Durable 

Engineered  for 
reliable  service. 


software  or  hardware. 

How  do  we  know;so  much  about  mlcro-to-mainframe? 

Ready  to  talk?  BT 

Call  and  ask  for  o|ur  Marketing  Support 
Group.  Or  send  In  the  coupon. 

Either  way.  you'll  And  we  speak  your  flr 

language.  We  welcome  dealer/distributor  Inquiries. 

Can  1-800-321-7785.  I  W 

DataTalker 


Affordable 

The  best  part  of  an. 

*995 


Winterhalter,  Incorporated 
P.O.  Box  2180.  Ann  Arbor.  Michigan  48106 
313/662-20  02  TWX  810-2335423 


BATAVIA,  III.  —  One  of  the  world’: 
advanced  scientific  research  center: 


Polytechnic  Institute  and  State  University 
(Virginia  Tech)  in  Blacksburg,  Va.,  were 
collaborating  on  multipanicle  spectrome- 


of  commuting 


CONCENTRATORS 


Obviously,  it  was  not feasible  for  Virginia 
Tech  or  any  other  outside  facility  to 
replicate  this  enormous  set  of  computing 
resources.  Thus,  researchers  from  other 
institutions  were  prompted  to  investigate 
data  communications  alternatives  for 
accessing  the  facilities  at  Fermilab. 


dedicated  specifically  to  the 
vestigations  at  hand.  Included ; 


•grade  telephone  line 
Milgo.  Inc.  5500/96 
lid  Micom  concentra- 


(a  six-bit  byte)  Control  Data  Corp. 
Cyber  175  processors  that  share 
500 K  words  of  extended  core  stor- 


and  32K  file 


the  MICROCOM  Networking 
Protocol.  That  means  you  get 
error-free  transmission  be-  | 

tween  any  two  computers. 

Other  features:  auto  answer/auto  dial, 
nine  stored  phone  numbers,  up  to  9600  baud 
input,  automatic  flow  control  and  buffering, 
and  more-all  for  $895. 

For  unattended  file  transfer  from 
micros  to  micros.  Hie  Series  PCS/2000. 

It  does  everything  the  Series 
RX/1000  does  an 
more.With  its 


-  computer 

is  on,  off,  or  doing  something 
else.  And  this  one's  just  $995. 

I  So  if  you  want  to  create  a  network, 

set  the  r  Far  more  information  about  MICROCOM's  Networking  ”] 
®  ,  Modems,  mail  coupon  to  MICROCOM,  I400A  1 

modems  |  KSS.WS553t£.S«. 


created  for 
networks. 


Computerworld  Sales  Offices 


ADVERTISERS  INDEX 


Plus  Proven  Network 
Building  Blocks 

Over  twenty  free-standing  networking 
products  together  make  up  the  NET/ 
PLUS  product  line.  You  can  buy  a 
complete  NET/PLUS  solution,  or 
choose  individual  products  to  meet 
specific 
networking 


■  ETHERNODE  "  packages  incorporate 
controllers,  networking  software,  trans¬ 
ceivers, and  cabling-all  the  hardware 
and  software  needed  for  host-to-host 
Ethernet  communication  among 
VAX/VMS,  PDP-1 1/UNIX,  RSX-1 1 ,  and 
Multibus/UNIX 


■  Communications  controllers  for 

VAX,  PDP-11.  LSI-1 1,  Nova,  Eclipse, 
and  MV  Series,  plus  Multibus/68000, 
8086,  and  Z8000  computers.  Each 
DMA  controller  implements  the  entire 
Ethernet  Specification  and  provides 
high-performance  data  transfers, 
extensive  receive-data  buffering  for 
back-to-back  frame  reception,  and  a 
rich  set  of  on-board  diagnostics  and 
network  management  statistics. 

■  Networking  software  packages  pro¬ 
vide  network-level  arid  transport-level 
services  for  reliable,  high-performance 
data  communication.  Written  in 
portable  C  language,  these  packages 
implement  the  Xerox  Network  Sys¬ 
tems  (XNS)  architecture  and  are 
optimized  for  Ethernet  use.  Packages 
are  available  for  UNIX,  VAX/VMS, 

and  RSX-ll  operating  systems. 

VAX.  PW  E  j.  VMS. 


Network  Terminal 
Server  (NTS),  the  newest 
NET/PLUS  product,  pro¬ 
vides  virtual  circuit  interconnection 
between  any  two  RS-232-C  devices  on 
the  Ethernet.  Available  in  four  or  eight 
ports,  NTS  electronically  establishes, 
maintains,  and  disconnects  virtual 
circuits  between  computer  ports,  ter¬ 
minals,  personal  computers,  modems, 


and  printers. 

Typical  applications 
include: 

•  port  contention 

•  port  switching 

•  resource  sharing 

•  personal  computer  networking 

•  simplified  RS-232-C  wiring 

■  Multi-Vendor  Personal  Computer 
Networking  Software  is  available  for 
over  a  dozen  widely-used  personal 
computers  (including  IBM,  Apple, 
and  DEC), microcomputer  software 
development  systems,  and  popular 
minicomputers.  Terminal  Emulation 
and  File,  Transfer  allow  PC  users  to 
log  on  to  other  computers  and  freely 
access  and  transfer  files  throughout 
the  network. 

Networking  Solutions 

At  Interlan,  we  have  been  delivering 
Local  Area  Network  solutions  since 
1981,  and  today  we  have  hundreds  of 
customer  installations.  If  you  use  or 
are  considering  Ethernet  for  reliable, 
high-speed  communications  in  a 
multi-vendor  environment,  call  or 
write  for  more  information  on  NET/ 
PLUSand  the  networking  produc 
that  make  NET/PLUS  a  reality. 


95  1909  Eastern  Regional  Sales  Office 

10  Kearney  Rd..  Suite  24.  Needham.  MA  02194 
Western  Regional  Sales  Office  Embarca- 
dera  Corporate  Center.  2483  Bay  shore  Road. 
Suite  101.  Palo  Alto.  CA  94303  International 
Distributors  Toronto,  Canada:  London.  Eng 
land:  Paris.  France:  Tokyo.  Japan:  Barcelona. 
Spain:  Stockholm.  Sweden:  Zurich.  Switzer 
land:  Munich.  West  Germany 


WE  IVWKE  NETWORKS  l^ORK. 


